Cigarette smoking continues to be the leading preventable cause of chronic illness in the United States. A high percentage of smokers attempt to quit each year; however, smoking cessation success rates are low. Adding an exercise program to traditional therapies can increase smoking cessation rates among women. An experimental design was used to test two hypotheses. The first was that women who engage in a multifaceted approach to smoking cessation that includes a structured exercise program, nicotine replacement therapy (NRT), and weekly counseling sessions will experience less weight gain during an 8-week smoking cessation program and at the 4-month follow-up session than women who engage in NRT and weekly counseling sessions alone . The second was that women who engage in a structured exercise program with NRT and weekly counseling sessions will have higher smoking cessation rates at the end of the 8-week smoking cessation program and at the 4-month follow-up session than women who engage in NRT and weekly counseling sessions alone.
S upporting individuals making lifestyle and dietary changes is a role expected of nurses and one they are ideally and uniquely positioned to perform. Cigarette smoking continues to be the leading preventable cause of chronic illness in the United States and smoking causes 440,000 U.S. deaths per year (Sherman, Fu, Joseph, Lanto, & Yano, 2(05) . The American Lung Association reported that 18.5% of females smoked in 2004 (American Lung Association, 2006 ) and more than 152,000 women die annually from smoking-related diseases (Morano, 2(02) . Furthermore, women account for 39% of all deaths related to smoking in the United States each year (U.S. Department of Health and Human Services, 200 I) .
The purpose of this study was to address the problem of weight gain among women during smoking cessation . Smoking cessation rates among women could be improved if the fear of gaining weight was removed prior to smoking cessation programs. The long-term goal of this study was to improve women's health by providing ABOUT THE AUTHORS Dr.Chaneyis Professorand Dr.Sheriff is AssociateProfessor, Texas Woman's University, Dallas, TX. MARCH 2008, VOL. 56, NO.3 an environment and promoting lifestyle change that can remove the fear of weight gain during smoking cessation. If women's smoking cessation rates could be improved, so could their health and longevity.
REVIEW OF THE LITERATURE We/ghtGsin
A high percentage of smokers attempt to quit each year ; however, smoking cessation success rates are low, with women lagging behind men. The number one reported reason women are reluctant to quit smoking is fear of gaining weight (Williams, Lewis, Dunsiger, & Bess, 2005) . Numerous studies have documented that cigarette smoking suppresses body weight and that cessation is commonly followed by substantial weight gain (Williams et al.) . The average weight gain during the months following smoking cessation is 5 to 10 pounds (Martin, 2(06) .
The mental aspects of smoking cessation and weight gain have also been studied. Women were shown to use smoking as a weight-loss tool, through appetite suppression (Levine, Marcus, & Perkins, 2(03) . The authors further asserted that when women cease smoking, the psy-
Applying Research to Practice
Occupational health nurses can use the findings of this study to implement evidencebased workplace smoking cessation interventions. An intervention using over-the-counter nicotine replacement therapy, counseling by occupational health nurses, and exercise could be successful in increasing the smoking cessation rate among female workers. Social support provided by workplace groups motivates smokers to quit and remain abstinent. Occupational health nurses can work with administrative teams to provide incentives such as free nicotine replacement therapy and time off for attending interventions. Incentives such as informal and formal rewards for 4-month and 1-year maintenance of smoking cessation can be built into interventions.
chological effects of weight gain can prove difficult for them to overcome.
SmokingAddiction
Smoking addiction is both physical and psychological. Nicotine has been reported to be as addictive as cocaine and heroin (American Cancer Society, 2006) . Although 35 million smokers attempt to quit each year, less than 5% reach their l-year anniversary (GlaxoSmith-Kline, 2(06). When the brain stops receiving nicotine, intense withdrawal symptoms result, altering brain function. Research has found that nicotine addiction drives the smoking habit (GlaxoSmithKline).
The American Cancer Society (2006) reported that nicotine is found in all tobacco products. When smoke is inhaled, the nicotine is carried deep into the lungs, absorbed into the bloodstream, and carried throughout the body. With time, individuals become physically and psychologically dependent on nicotine. Research has revealed that smokers must overcome both physical and psychological dependence to cease smoking. Also, as the smoking pattern develops, individuals adapt to nicotine and develop a tolerance, leading to an increase in smoking behavior (American Cancer Society).
MULTIFACETED APPROACH
Nicotine replacement therapy (NRT) and behavioral therapy (counseling or support groups) represent the traditional approaches to smoking cessation. Adding an exercise program to these traditional approaches can increase smoking cessation rates among women (Ussher, 2(05) . Adopting exercise as a lifestyle change prior to cessation of smoking, along with traditional NRT and behavioral therapy, may increase the smoking cessation success rate among women.
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NRT
Various forms of NRT have been approved by the Food and Drug Administration: gum, transdermal patch, nasal spray, oral inhalers, lozenges, and sustained-release buproprion. Each of these products has been shown to be effective for smoking cessation (GlaxoSmithKline, 2006) . Monotherapy with any of the first-line agents (i.e., safest and most effective drugs) has been recommended, and NRT may also be used as an aid to behavioral therapy (Singleton, Levin, Feldman, 2(05) . NRT assists in reducing nicotine withdrawal symptoms upon smoking cessation. Shiffman, Sweeney, and Dresler (2005) tested the efficacy of nicotine lozenges for smoking cessation among 1,818 smokers for 1 year. These researchers concluded that treatment with nicotine lozenges resulted in smoking abstinence at 6 weeks, and treatment effects were maintained for a full year.
Exercise
Concern about weight gain is frequently cited as a barrier to women's attempts to quit smoking, yet few studies have examined whether this weight gain can be modified by other behavioral changes accompanying smoking cessation (e.g., increased exercise or dietary modification). Williams et al. (2005) examined the effect of moderateintensity exercise on smoking cessation in a sample of 109 women. The investigators used an 8-week program of physical activity with an exercise plan that increased physical activity each week by 30 minutes. Williams et al. concluded that participants with higher adherence to moderate-intensity physical activity were more likely to achieve smoking cessation at the end of the program and during each week of the program. Moderate-intensity exercise may be an important adjunct to behavioral treatment alone for smoking cessation.
A 12-month pilot study of smoking cessation among women with exercise as an intervention was conducted by the authors. Of the 50 women who participated in the exercise program, 15 smoked less during the 12-month period, 9 quit smoking for the entire 12 months, and 26 did not complete the study.
Exercise is recognized as a positive component in smoking cessation; however, the effects of initiating an exercise program in conjunction with counseling before quitting smoking have not been determined. Singleton et al. (2005) reviewed and critiqued studies to address the relative efficacy of first-line smoking cessation interventions for 40to 65-year-old women versus men. Evidence supported the general efficacy of counseling and NRT. The authors concluded that the research does not reveal which of the interventions may be more effective for women than men.
Counseling Braunstein (2002) stated that nicotine replacement (gum or patch) and counseling sessions or support groups are two therapies that help individuals quit smoking approximately 25% of the time. The author suggested that programs that effectively promote adherence to moderate-intensity physical activity may be an important adjunct to behavioral therapy for smoking cessation. Marcus et al. (2005) studied healthy adult female smokers to compare behavioral therapy alone for smoking cessation with behavioral therapy plus exercise for 8 weeks. The researchers found that both methods were effective, but that 11.9% of the women in the behavioral therapy plus exercise group were still smoke free at 3 months compared with only 4.6% of the women in the behavioral therapy alone group. Behavioral therapy includes various methodologies, ranging from individual counseling with a friend to group counseling with a professional. Lamberg (2004) asserted that health care providers should provide counseling to all patients during office visits. Mahon (2005) asserted that group therapy is a means for individuals to support each other in smoking cessation with the assistance of a trained group facilitator. Mahon concluded that group therapy is more effective than less intensive interventions for longterm cessation.
Sidebar 1-Demographic Data Form
THEORETICAL FRAMEWORK
The theoretical framework for this study was Lewin's Field Theory with Emphasis on Change (Chaney & Hough, 2(05) . Field theory focuses on how individuals change and solve problems in a natural environment and is based on the work of Lewin (1951) . The foundation of the model is the change process used to alter an event by a group in a social situation. The force field consists of the group's behavior. For the proposed research study, the group's behavior was smoking. Driving forces are hopes and emotional investments that affect a social event (e.g., smoking cessation) in a positive direction (Lewin, 1951) . For the proposed study, the driving forces were improved health status after smoking cessation. Restraining forces are past and future elements that affect a social event in a negative direction (Lewin) . For the proposed study, the smoking habit and fear of weight gain were restraining forces. The nurse researchers acted as change agents using the three stages of change to motivate women to accept smoking cessation or change (unfreezing stage); change the values of the group toward smoking cessation (moving stage); and assist the women to practice the new behaviors of smoking cessation and exercise (refreezing stage).
METHODOLOGY
The study used a pre-post experimental design with random assignment to treatment and control groups. Institutional review board approval was obtained from the researchers' university. Reprinted with permission.
Setting
The settings for this study were two community recreational centers located in two suburbs of a large metropolitan city in the southwestern United States. A Curves in each suburb was also selected for those participants assigned to the exercise component of the experiment. Curves is a franchise exercise center dedicated to women's fitness. Each Curves participant performed the same 30-minute fitness routine (i.e., strength training and sustained cardiovascular activity through safe and effective hydraulic resistance) (Curves, 2006) .
Sample
Participants were recruited through newspaper advertisements and flyers placed in the two recreational centers selected for the study. Criteria for inclusion in the sample were age 21 or older; self-reported use of tobacco for at least the past year; ability to read, understand, and communicate in English; ability to exercise for 30 minutes 3 times a week in a structured exercise program; and willingness to meet weekly for counseling or support group sessions. Children, men, pregnant women, and women with health-related conditions or disabilities lim-
Sidebar 4-Weekly Progress Form
If you smoked this week, how many cigarettes did you smoke? How many Commit Lozenges did you use per day?
On a scale of 1 to 3, how helpful was the Commit Lozenge in helping you not smoke this week?
Did you smoke this week?
Yes No 
Counseling Session Topics
Week 1
Safely using nicotine replacement therapy: dosage, times, and side effects week 2
Pairing participants with a "quit buddy"
Week 3 Exciting things to do in place of smoking
Week 4
Knowing your triggers and how to overcome Avoiding people and places that sabotage success
Getting support from family and friends
Hearing success stories from exsmokers
Being successful in long-term maintenance
WeekS
Week?
Week 8
Week 6 erstrom, 2003; Heatherton, Kozlowski, Frecker, & Fagerstrom, 1991) (Sidebar 3), which determined whether participants received 2-or 4-mg Commit Lozenges (GlaxoSmithKline, Philadelphia, PA). Commit Lozenges reduce cravings and withdrawal symptoms such as irritability, anger, frustration, and anxiety by providing a temporary alternative source of nicotine without the harmful tars and carbon monoxide from cigarette smoke. A weekly progress form was completed by each participant during the counseling sessions regarding number of cigarettes smoked, if any, during the week and number of Commit Lozenges used (Sidebar 4).
Procedure
Participants attended an orientation session during which the study was explained. All were asked to give written informed consent to participate in the study. Participants then completed the instruments described above and were randomly assigned to one of two groups. Group I (i.e., the control group) received weekly counseling sessions and NRT. Group II received weekly counseling sessions, NRT, and exercise at Curves. Participants' weights were recorded at the beginning of the study and again at the completion of the 8-week program.
Eight-Week Counseling Sessions or Support
Groups. Each week, participants met with the researchers to discuss difficulties encountered with smoking cessation and how to be successful in the smoking cessation program. The participants were paired with a buddy they could call during the week for support. The participants could also call the nurse practitioner researchers during the week for support. The counseling sessions or support groups lasted I hour per week. Each session had a 30minute structured topic and time for questions and answers and group support (Table I) 
Instruments
Demographic data forms and questionnaires were used to determine nicotine dependence, smoking history, and progress toward smoking cessation. The demographic data form recorded age, ethnicity, marital status, number of children, income, and education (Sidebar I). The average age of the women was 47 years, 71.6% reported an income of less than $40,000 per year, and 64.2% reported an educational level of high school diploma or general equivalency diploma. The smoking history questionnaire included rate of smoking, brand, previous attempts to quit, duration of smoking, number of household smokers, whether a parent smoked, and age of smoking onset (Sidebar 2).
Physical dependence on nicotine was measured using the Fagerstrom Test for Nicotine Dependence (Fag-iting physical activities or prohibiting participation in an exercise program were excluded.
One hundred one women participated in the study. The minimum sample size was calculated using G*Power (Institute for Experimental Psychology, Mannheim, Germany) sample size power analysis software for moderate effect size (alpha = .05, power =0.80, attrition rate =50%). counseling session, Commit Lozenges were dispensed to the participants. The number of lozenges dispensed was based on the number of lozenges used during the week as evidenced by the weekly progress forms.
Eight-Week Structured Exercise Program at Curves. Curves hosted the 8-week structured exercise program for group II. The preset Curves exercise program has 14 circuit machines designed to alternate the movement of upper body and lower body muscles. Participants are voice prompted to each machine every 2 minutes. On the first day at Curves, an exercise professional measured baseline weight and gave instructions on how to safely participate in the 30-minute exercise routine. Each participant's intensity level was determined by heart rate. The participants agreed to exercise at least 3 times a week for 30 minutes at Curves. The participants gave written permission to allow the researchers to verify their attendance at Curves. Attendance was validated through a computer-generated sign-in sheet printed out weekly for the researchers' records.
Data Analysis
A nonparametric chi-square test of association was used to determine if a difference existed between the two groups regarding the number of women who quit smoking. A one-way analysis of covariance (ANCOVA), controlling for number of previous attempts to quit smoking, tested for differences between the two groups regarding weight loss at the end of the 8-week intervention. A repeated measures ANCOVA, controlling for baseline nicotine dependence, tested for differences between the groups in smoking cessation rates at the end of the 8-week period. Additionally, logistic regression models were used to determine whether any demographics, physical dependence, or weight gain predicted smoking cessation.
RESULTS
Hypothesis I was that women who engage in a multifaceted approach to smoking cessation that included a structured exercise program, NRT, and weekly counseling sessions would experience less weight gain during an 8-week smoking cessation program and at the 4-month follow-up than women who receive NRT and weekly counseling sessions alone.
Despite random assignment, participants in group I had substantially fewer previous attempts to quit smoking than participants in group II (M = 1.78 vs. 2.45, SD = 1.41 vs. 1.84, t(92) = 1.81, p = .074). This variable was used as a covariate in the analysis examining differences in weight loss between the groups. Weight gain was operationalized as percent weight gain to reflect the severity of weight gain relative to initial weight. Percent change in weight was significantly negatively correlated with prestudy weight (r =-.497, p < .001). Group I had a somewhat lower pre-study mean weight than group II (149.6 vs. 154.7 pounds). This would have artificially inflated the difference in percent weight gain between the two groups in the direction of the hypothesized effect of the treatment. Initial weight was also used as a covariate in ascertaining percent weight gain between the two groups. A one-way ANCOVA, controlling for previous cessation attempts and pre-study weight, showed that group II participants had significantly less weight gain than group I participants (M = -0.5% vs. 1.5%). The results of this analysis are presented in Table 2 .
Hypothesis 2 was that women who engage in a structured exercise program with NRT and weekly counseling sessions will have higher smoking cessation rates at the end of the 8-week smoking cessation program, as measured by self-report.
At the end of the program, 82.1% of the participants in group II had stopped smoking, compared with 58.8% in group I. A z test for the difference in these proportions yielded a value of 1.846 (p = .0324, one-tailed), thereby permitting the rejection of the null hypothesis.
Several additional analyses were conducted to determine whether any demographic (e.g., age, marital status, number of children, education level, income level, or race), smoking history variable (e.g., years having smoked, number of packs smoked per day, or number of previous attempts to quit), or percent weight gain during the study correlated with successful cessation of smoking by the program's end. These variables were entered into a stepwise logistic regression analysis, "using quit vs. didn't quit by end of program" as the dependent variable. None of these independent variables significantly predicted the outcome variable better than random classification.
DISCUSSION
Smoking cessation success rates are low, so it is important to identify those treatment modalities that can improve them. Smoking cessation must be promoted as part of a healthy lifestyle by the health care community.
The goal of the intervention was to increase smok-ing cessation among women without the normally associated weight gain. Women who engaged in a multifaceted smoking cessation program that included structured exercise, weekly counseling sessions, and NRT gained less weight than those women who engaged in weekly counseling sessions and NRT alone. The women who exercised at Curves did not gain weight; in fact, they lost from I to 3 pounds on average. The women who did not participate in the Curves program gained up to 5 pounds, in keeping with the average weight gain among women who quit smoking. Exercise during smoking cessation can successfully prevent weight gain. If smoking cessation programs incorporate an exercise component, a barrier to smoking cessation can be eliminated. The women in group II had a higher cessation rate at the end of the 8-week program and they lost weight. Their success rate might be higher because several treatment modalities were incorporated. NRT and behavioral therapy represent the traditional approaches to smoking cessation. Adding an exercise program results in a cessation rate higher than that of traditional approaches alone. Programs that effectively promote moderate-intensity physical activity may be an important adjunct to smoking cessation.
On the basis of the attrition rate of this study (48%), future samples should include at least 200 women. For tests of differences between means, this number of participants could produce power levels of 0.95 or greater, depending on the standard deviations of the variables in the two groups. The issue of attrition should be examined. One way to minimize attrition might be limiting all counseling or support groups to a maximum of 10 participants; the rate was 55% in groups of 40 or more and 30% in groups of 15 or fewer. Small counseling or support groups could improve attrition rates by allowing closer relationships with counselors and other participants.
Regarding study limitations, in the future, participants should be recruited from various urban and suburban areas of the large metroplex instead of two suburbs to increase the sample size and generalizability of the findings. Weekly progress toward smoking cessation and the number of Commit Lozenges used were self-reported. Also, participants may have exercised more than the number of times prescribed.
IMPLICATIONS FOR OCCUPATIONAL HEALTH NURSES
The authors found that group II (i.e., the Curves participants) had significantly less weight gain than group I. At the end of the study, 82.1% of group II participants had stopped smoking, compared with 58.8% of group I. Occupational health nurses can use the findings of this study to implement smoking cessation interventions in the workplace. Various smoking cessation programs exist, but the literature revealed that using multiple modalities together increases smoking cessation success rates. In this study, a smoking cessation program using over-the-counter NRT, exercise, and weekly support groups was more effective than one using NRT and support groups alone.
Occupational health nurses can design exercise com-MARCH 2008, VOL. 56, NO.3 ponents of workplace smoking interventions. Exercise facilities such as Curves can be used or walking programs can be implemented at community centers. Occupational health nurses can offer individual and group counseling. The combination of counseling, NRT, and exercise can be modified to fit the workplace.
